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The use of mechanical stapling devices in laparoscopic appendectomies has become a common practice.
Occasionally, the retained staples have been described to cause adhesions that might result in bowel
obstruction. Early bowel obstruction after routine abdominal surgery should be closely investigated and
might warrant early re-exploration. We present a rare case of small bowel obstruction caused by a staple
line adhesive band one week after appendectomy.
A 46-year-old female underwent laparoscopic appendectomy for uncomplicated appendicitis. A linear
endoscopic stapling device was utilized during the procedure. The patient was discharged without
complication. One week later, the patient presented to the emergency room for abdominal pain and she
was discharged after adequate pain control. Several hours later she returned with similar symptoms, and
she was diagnosed with distal small bowel obstruction by computed tomography scan. During the
diagnostic laparoscopy there was an internal hernia through a defect created by the appendiceal staple
line and the adjacent small bowel mesentery. After reduction of the hernia, the small bowel venous
drainage improved, and no intestinal resection was necessary. The offending staple was removed and the
staple line covered with omentum.
The patient had complete resolution of symptoms and she was discharged the following day. No
perioperative complications occurred.
Mechanical staplers are routinely used in laparoscopic appendectomy.
The staple line should be inspected at the end of the procedure to conﬁrm the absence of free, un-
formed staples that can generate adhesions and postoperative complications.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Surgical approach of appendectomy has evolved in the past
decade. Minimally invasive techniques offer prompt recovery,
fewer infections, and early discharge of patients [1]. This results in a
safe and effective approach [2]. The appendiceal stump is
frequently closed with staples. Few published reports describeandodip@gmail.com (F. Dip),
A. Zanghì), andreacavallaro@
a), f.cardi@unict.it (F. Cardì),
t (A. Cappellani), elomenzo@
thal).
by Elsevier Ltd. All rights reservedcomplications resulting from staple closure of the appendix. We
report an uncommon case of early small bowel obstruction
resulting from adhesions to the appendiceal stump staple line.2. Case description
A 46-year-old female underwent a laparoscopic appendectomy
for simple uncomplicated appendicitis. A linear endoscopic stapling
device was utilized during the procedure, and a small umbilical
hernia was also primarily repaired. The recovery was unremarkable
and the patient was discharged the following day. One week
postoperatively, she presented in the emergency department with
progressively worsening back and supra-umbilical pain. Clinically,
her abdomen was benign and the pain was attributed to the.
Fig. 2. Mesenteric adhesions derived from the staple line.
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control. Six hours later she presented with nausea, vomiting, and
abdominal cramping. Her laboratory evaluation revealed minimal
leukocytosis and metabolic acidosis. A contrast computed tomog-
raphy (CT) scan showed a partial obstruction at the terminal ileum
with surrounding mesenteric edema (Fig. 1).
After appropriate ﬂuid resuscitation, the patient was taken to
the operating room for exploratory laparoscopy. The access to the
abdominal cavity was obtained by periumbilical open Hasson
technique. Two additional 5-mm trocars were inserted in the left
lower and mid quadrants. Upon freeing the mesentery, a single
staple at the free end of the staple line was found hooked on the
mesentery of an adjacent loop of small bowel, creating an unusual
space through which an internal hernia resulted (Figs. 2 and 3). The
offending staple was removed, relieving the obstruction. The
appendiceal stump was inspected and found to have no disrup-
tions. The small bowel was edematous, but non-ischemic. Recovery
was unremarkable and the patient was subsequently discharged on
the following day.3. Discussion
Acute appendicitis is the most common urgent operation in
general surgery, and both open and laparoscopic approaches have
been described in the literature [3,4]. Since its ﬁrst description in
1983 by Seem, laparoscopic appendectomy has been demonstrated
to be safe and effective. [5,6] Compared with the open approach,
laparoscopic appendectomy offers the well known advantages of
minimally invasive surgery, such as reduced wound infection, early
recovery, decreased scarring, improved cosmesis, shorter hospital
stay, and reduced postoperative pain [7].
Nevertheless, the laparoscopic approach has several disadvan-
tages such as the increased complexity of the procedure, increased
operative time, and the use of disposable instrumentation that
increases procedural cost. As with open appendectomy, stump leak,
intra-abdominal abscess formation, or small bowel obstruction can
occur [8].
In order to optimize the laparoscopic approach, different ways
to close the stump were developed, including clips, endoloops, and
staplers to divide the appendix. The quality of the tissue and the
stage of appendicitis, as well as surgeon’s preference, dictate which
system is most optimal [9]. Different materials may vary in terms of
inﬂammation, foreign body reaction, or rate of infection in the
surgical area. Clips are easy to apply and economical, but are only
preferred when the appendicular base is small. Endoloops areFig. 1. CT scan showing distal small bowel obstruction with transition point high-
lighted by the arrow.accepted worldwide as a cost-effective alternative to close the
appendiceal stump, but are associated with higher rates of
abdominal cavity abscess because of the exposed mucosa [10]. The
introduction of endoscopic staplers has resulted in less wound
infection, reduction in postoperative ileus, and less foreign body
giant cell reaction as seen in randomized control trials [11]. This is
likely because of the hermetic closure of the appendical stump
when the tissue comprising the base is friable and edematous [12].
The use of stapling devices has simpliﬁed the steps involved in
dividing the appendix. It has decreased the complexity and the
operative time, allowing surgeons with variable levels of training to
safely perform the procedure. Although the cost of stapling devices
is signiﬁcantly higher than the cost of endoloops, the reduction of
anesthesia and surgical time has made their utilization cost effec-
tive [13].
Although reports of complications related to staples are rare,
they have been reported. Occasionally, there can be bleeding of the
staple line or bowel obstruction from retained staples. The pres-
ence of loose staples is common because of disparity in size be-
tween the tissue being stapled and the staple load length. These
loose staples in the abdominal cavity are generally considered
innocuous and inconsequential, but complications have been re-
ported [14]. Further, the edges of the staple line can have unformed
staples that are ﬁxed at one end, but free at the other. The free end
can get hooked on other structures and cause rare complications
[15]. In this paper, we have described an internal hernia due to one
unformed staple. To avoid these problems, unformed and loose
staples should be removed and, whenever possible, the staple line
should be covered with omentum. As the use of stapling devices
has become more prevalent not just in appendectomy, but in manyFig. 3. Internal hernia through the space created by a loose staple and the small bowl.
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these complications.
It is important to consider that laparoscopic appendectomy for
non-perforated appendicitis should not result in signiﬁcant ileus.
The presence of abdominal pain and abdominal distention one
week after surgery should raise the suspicion for intrabdominal
pathology and not postoperative ileus [16]. In this case, based on
the overall clinical picture, supported by the laboratory de-
rangements (leukocytosis and metabolic acidosis) and the distal
small bowel obstruction on CT scan, prompt operative intervention
was necessary. Continued non-operative observation would have
likely resolved in the development of irreversible bowel ischemia.
4. Conclusions
Staple devices are frequently used for appendiceal stump
closure. Occasionally they can cause unexpected complications. The
staple line should be inspected at the end of the procedure to
ensure that there are no free unformed staple edges. Early bowel
obstruction after routine abdominal surgery should be closely
investigated and might warrant early re-exploration.
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